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EMS MEDICAL DIRECTOR: Humberto Ochoa M.D DATE: February 14, 2003

LOCAL BMS AGENCY: Riverside County

NAME OF PROPOSED PROCEDURE OR MEDICATION: Trial Stu ff on th
e Use of the Melker Kit

for Needle Cricothyrotomy

DESCRIPTION OF THE PROCEDURE OR MEDICATION REQUEST
ED:

Use of the Melker Emergency Cricothyrotomy Cathe
ter Kit to perform

prehospital cricothyratomy.

2. DESCRIPTION OF THE MEDICAL CONDITIONS FOR WHICH T
HEY WILL BE UTILIZED:

See attached.

3. ALTERNATIVES (Please describe any alternate therapies considered
 for the same conditions and

any advantages and disadvantages):

See attached.

4. PATIENT POPULATION THAT WOULD BENEFIT, INCLUDING
 AN ESTIMATE OF

FREQUENCY OF UTILIZATION:

See attached.

5. OTHER FACTORS OR EXCEPTIONAL CIRCUMSTANCES
:

See attached.

PLEASE ATTACH:

6. ANY SUPPORTING DATA, INCLUDING RELEVANT STUDIE
S AND MEDICAL

LITERATURE.

7. RECOMMENDED POLICIES/PROCEDURES TO BE 1NSTITU
T~U 1Zr;GA~iNG iJSE,

MEDICAL CONTROL, TREATMENT PROTOCOLS, AND QUA
LITY ASSURANCE OF THE

PRQCEDURE OR MEDICATION.

8. DESCRIPTION OF THE TRAINING AND COMPETANCY TES
TING REQUIRED TO

IMPLEMENT THE PROCEDURE OR MEDICATION.

FORM # EMSA-0391

REVISED 7/02
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Item 1 -- Description of procedure

Use of the Melker Emergency Cricothyrotomy Catheter Kit to perform prehospital

Cricothyrotomy.

Item 2 -- Medical conditions for which utilized

Performing a cricothyrotomy will be the procedure of last resort in those patients with

complete airway blockage in which all other means of ventilation have failed. This

procedure will only be used on those patients who are over the age of eight (8) years.

Those eight years of age and younger will have standard, age-appropriate BSS measures,

and non-invasive ALS measures performed (see Item 3 below)

Item 3 -- Alternatives
Alternative means of ventilation that would take precedence prior to attempting needle

cricothyrotomy include all BLS and ALS procedures for airway manipulation, including, but

not limited to:
Heimlich maneuvers
Insertion of OP or NP airways
Suction
Bleeding control
Use of Magill forceps
Drug therapy (albuterol I~[HN, ipratropium Hl~, epinephrine SQ)

Insertion of ETT
Insertion of Combi-tube

Item 4 -- Patient t~obulation that would benefit, including an estimate of freauenc

Those patients with conditions/ injuries that could produce complete airway blockage,

including, but not limited to
--- foreign body aspiration

--- edema 2° to anaphylaxis /inflammatory response

--- isolated trauma to the neck and/or face

--- tumox

We anticipate use of this procedure on less than 1/100th of 1% of our patient population —

not more than 3 — 4 persons per year in Riverside County.

Item 5 -- Other factors or exceptional circumstances

Needle cricothyrotomy is a procedure included in the standard scope of practice for

paramedics, using a 10-gauge needle. It is our belief that a 10-gauge needle, even using

translaryngeal jet ventilation (TLJV) remains an insufficient method for effective ventilation.

Additionally, the manipulation of the TLJV can increase the risk of displacement. The

Melker kit allows for a larger, more effective airway, yet attains placement only after proper

location has been verified with a much smaller diameter device. Once placed, a simple BVM

can be attached for ventilation purposes. We believe the Melker kit provides not only more

effective ventilation, but is a safer, more secure method of obtaining and maintaining it as

well.
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Item 6 -- Supporting data

See attached -- cricothyrotomy kit comparison table

-- research abstracts

Item 7 -- Policies, procedures and duality assurance methods

See attached policies and procedures

Quality assurance will be instituted via 100°/a incident audit.

Prehospital personnel attempting this procedure will be required to complete the attac
hed

form and turn it, along with a copy of the patient care record (PCR), into their quality

assurance coordinator. The quality assurance coordinator will immediately copy it
 and

forward it to the EMS agency. The EMS Agency will conduct their investigation b
y:

Reviewing the attached form

Reviewing the patient care record (PCR)

Interviewing the prehaspital crew

Interviewing the receiving ED physician

Obtaining and reviewing the ED/hospital record far the patient

Data to be collected will include:

1. Patient information —sex, age and weight

2. Pathophysiology necessitating the procedure (FBAO, anaphylaxis, etc)

3. Other airway maintenance options attempted

4. Time frames — to complete procedure, on-scene, transport

5. Success of placement

6. Patient improvement

7. Difficulties encountered

8. Complications of procedure

9. Patient outcome
10. Paramedic comfort level

Questions to be answered include:

1. What patient populations in Riverside County require use of needle

cricothyrotomy?
2. What pathophysiology is encountered that necessitates a needle cricothyr

otomy

and how does that relate to specific patient populations in Riverside Count
y?

3. Are other methods of airway maintenance being thoroughly explored?

4. Are overall tiwne frames for procedure implementation and arrival to defi
nitive

care supporting the use of needle cricothyrotomy in the f eld?

S. What is the percentage of successful placement of the Melker airway?

6. What is the percentage of patient improvement and how does that correlate

with successful placement?

7 What is the percentage of patient survivability to discharge (from acut
e care)

when this procedure is performed?
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8, What is the complication rate of this procedure, and what complica
tions occur

most frequently?

9. What is the level of comfort for paramedics performing this proc
edure, and how

can this be optimised?

Data will be collected and reviewed on an on going basis. At any time, 
should the data

reveal that use of the Melker Kit creates an unacceptable risk to patie
nts and/or

prehospital personnel, the study shall be immediately suspended.

Item 8 -- Training and competency testing

See attached training materials

Paramedics will attend a minimum 4-hour training program where needle 
cricothyrotamy is

but one part of an overall airway management review.

The class will consist of lecture and Power Point presentation on anatomy 
and physiology,

pathophysiolagy, airway assessment measures, review of basic and adva
nced treatment

options, and policy and procedure. It will be integrated. with a skills sectio
n that will include

review of basic and advanced airway maintenance practices in addition to 
teaching use of the

Melker Kit. Both didactic and skills examinations will be given at the end.

Instructors for this class will have completed atrain-the-trainer course 
covering course

materials, testing procedures, and data collection.

every srx (6) months, personnel widd be required tv attend a skills revi
ew/practice sessaon

that utilizes the same skills sheets as the original training. l~nstructor
s will be polled as to

1) those topics/skills steps most frequently observed to be forgotten an
d/or difficult for

participants.
2) those teaching techniques that appear to be rriost helpful to the stude

nts

Questions to be answered:

1. Is use of the Melker Kit too comply a procedure to obtain and mai
ntain

proficiency within the paramedic population?

2. Are every 6 month skills reviews adequate to maintain proficiency 
AND a

minimum comfort level in the paramedic population?

3, Is skills maintenance for this procedure cost effective from a use v
s benefit

perspective?

Users/ems/Karenlneedle cric/StateSOP form —trial study
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`Related ~~rticles."

fiI'~LE: Cricothprotomy perfor
med by prehos~ital personn,e

I: a comparison of tw
o techniques in a

hurrzan cadaver model
.

AUTHCI~.S: Johnson DR; Dunlap A;
 Mck`aelep ~'; Gaffnep J; Su

sick B

AUTT-~OR Departrnenk of Emerge
ncy Medzcine, New Mexico

 Ezztergency Medical 
Sezvices Acadernp,

AFFILLATxt?N: Uzxiue
rsity of ~'tew Mexico, .A2t

~ugaerque 87131.

SOURCE: Am J Emerg Med X993
 Ma~;11(3}:2Q7-9.

CITA'rZON J?MIJJ: 8489658 C)'I: 93256
999

IDS:

COMMEN'S' IN: Am J 
Emerg Med. 1993 Map;l

Y(3~:31.0

Am J Emerg Med. 199
4 Jan;X2(lj:124-5

ABSTRACT; Little is known about th
e proficiency of pzehospzta

l personnel when pex
fozzning

cricothyrofomzes. The a
uthors compared two tech

niques for astablishi
ng an airway

trough the cricothps
o9d membrane used by par

amedic students. Orze 
technique used a

pzepackage@ kit that con
sisted of a dilator that i

s passed percutaneous
ly thxnugh a

breakaway needle. This
 percutaneous device (PD

) was eompazad with a 
standaxd suxgical

approach (SAS uszng a sc
alpel and eadatracheal ~u

'6e. Data was collected 
on a tote! of 44

paraxned%c students wh
o were allowred to attemp

t eac2z o£ the procedur
es. No significanfi

difference in the succes
s rate on the ~zs# attempt

 was Found between t
he two procedures

(86% faz the SA and 73
°lo for fkze PD; Q = .1$67

. The surgical apgroac2z 
was significantly

fastex (46 ~-/- 17 sewn@
s v 1f}3 +i_ 62 seconfls;

 P c .OY~. Y~ was also j
udged to be

signi#icant2y easier to
 pezform when evaluated

 orz a linear analog scat
e (SA, 2.6 +/- 2.0 v

PD, 5.1 +/- Z,8; P < ,00~.
). Because some procedur

es were ~erforzrzed on 
ca@avers whose

crzcothyraid mezrctrsaa
zes had already been tr4olat

ed, the procedures p
erformed oa intact

membzanes only were a
lso analyzed. Simzlar, stati

stically significant 
dx~£erenees for

insertiatt time and ease
 of insertion were again f

ound, Prehospital pe
rsonnel can be

krained to perform cri
cat~Zyrotomzes with a reas

onable degxee of pro
ficiency. A tradztional

surgical approach, howe
ver, sx~,a~ be faster and Le

ss difficult to perform 
than a comparable

procedure using a eozn.m
ercial2~ available percafa

~.eous device.

NtATN MESFT Cricoid Cartilage/*surg
ery

HEADINGS: *Emergency Medical Te
chnicians

Thyroid Cartilage/*sux
gerp

Tracheptomy/*method
s

ADD;'~IONAT. Azzway Qhstruction/su
rgery

1'I~ES~ Cadaver

H~,A..DTN'GS: Comparative Study

Human
Tracheotomy/instrumen

Eation

1993/5

1993/01

PUBLrCATIOI~' Journal
 Article

TYPES:

LANCrUACxES ~ eng

http:/ / 130.14.32.47/c
gi-bin/VERSIDN_B/IGM-c

lient? 15826Trecords~.
.. 03 j26/2001
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f'-' F ~l~ted ~hriicle~ ~E ~-texnal Lin~:s~

TITLE: Emergency oricothyraido~omy in 
trauma victims.

AUTEiORS; Salvino CK; Dries D; Gametli R; M
urphy-Macabo~by M; Marshall W

AUTHOR I.ogola University Medical Cen
ter, Maywood, IL 6Q153.

A.~FILTA.TION:

SOURCE: J'i`rauma I993 Agr;34(4j.503-5.

CITATION IDS: PM7.D: 8487335 UI:
 93253821

ABS'TR.ACT: The f%rst dictum of txauma caxe
 is to establish azs airway. Infrequ

ently endotracheal

intubatian is unsuccessful or c
ontzaindicated, and a suzgicai aixwa

y is zequ3red. We

reviewed 30 emergency cricot
hyrozdotomies among 8320 admis

sions over a 36-month

period at a Level I trauma center.
 Twenty cricothyroidatomies were 

pezfozmed in the

emergency roam by Trauma Serv
ice personnel azid IO during preh

ospital care by flight

nuxses. Cricothyroidotamy was t
he first airway control maneuver 

performed zn 7 pafients

and 23 czicothyxoidotomies were
 performed after attempts at oral 

incubation failed. No

majax complications were ide
ntified. Minor complications identif

ied in the hospital

included minimal subglottic sten
.osis (2J, Ioca1 wouzz8 infection (1},

 and rzanthreatening

hemorrhage (1). Fi#'teen patients 
were long-term survivors. We con

clude that emergency

cricothgroidotnmp xs a safe and r
apid means of obtaining an airway

 whett endatzacheal

intubatian fails or is coutraindi
cateB.

MAIN MESH Airway Obstruction j*surgery

HEADINGS: Cricoici Cartilage j*surgery

Thyroid Cartilage)*surgery

Wounds and Ynjuries/*surgery

ADDITI~NAT, Emergencies

MESH Tiuman

~iEADINGS: Retrospective Studzes

Tracheotomy

7.993 J04

1993/01

PUBLICATION Journal Article

TYPES:

LANGUAGES: eng

,,~ order' .:,_ ~ ~~ fag aff
Dacutn~nts` '~'_~CGM

Next ~t`~, ~etaits f~-~ R~tur~t ~Retcirn to t Previac~s

'' Recard ~,of.Search L.J to Results Search Serest t~ecarel
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fiITLE: Acute airway management. Role of cricothyrai
dotomy.

AUTHORS: DeLaurier GA; Hawkins ML; Treat RC; Mansbezg
er AR

AUTHOR Degaxtment of Surgery, Medzcal College of Geax
gia, Augusta 34912.

AFFILIATION:

SOURCE: A.m, Surg 1.990 Jatt;56(1.):12-5.

CITATIQN PMII1: 2294806 UI: 901Q3287

zDs:
ABSTRACT: Thirty-four cases of emergency crzcothyroid

otomy per£orzned formed from September

1984 through January 1488 are revieweB. Thirt
y-ozze of the cases were requited out of

2,200 acute-trauma patients. The indieatian fox
 cricathyroidotorn.y was inability to

estatalish an airway by intubation usually in a si
tuation of possible neck injure or severe

facial trauma. Fourteen of the patients died a
s a result of their injuzies, 13 of these in t

he

fast several hours after injury, The 20 surv
iving patients are studied z"n two groups: ete

ven

patients whose crzcothyroi.dotomy xemaine
d in place until decannulation. (group I} an

d

nine patients who underwent tracheostozny
 subsequent to czicothyroidotomy (gro

up II).

Clinical follow-up ;tnclnded gh.ysical examinat
ion in a12 survivors and endoscopic

evaluation in twelve patients. three minor
 complications were discovered in each of 

the

two groups and two major compli.catzons we
re noted in group II, fihe major complication

s

included a case of tracheal stomal stenosis requ
iring tracheal resection and a case of

partially obstructing tracheal granulation tiss
ue requiring endoscopic zesectzon. This

study suppazts the use of emergency cricothyr
oidotomy in situations in which intabati

on

is not successful or thought to be safe. Data i
s also presented that suggests that

tracheostomp subsequent to ennergeney cricathy
roidotomp does not necessarily reduce

airway-related morbidity in these patients.

MAIN MESH Crieoid Cartilage/*surgery

HEADINGS: Lazyngeal Cartilages/*surgery

*Respiration, Artificial

Thyroid Cartilage/*surgery

*'Tracheotomy

ADDITIONAL Airway Obstruction/therapy

MESH Craniocerebral Txauma/therapy

HEADTNCxS: Emergencies

Human

Neck/injuries

Neck Injuries

Pasfoperative Cornplicafions

Tracheal Stenosis/etiology

Wounds and InjuriesJtherapy

1940/07.
1990/al

PUBLICATION Journal Article

TYPES:

LANGUAGES: eng
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TITLE: Freh,ospitat cricothyrotomy: an inves
tigation of indications, technique,

 complications, and

patient outcome.

AUTHORS: Spaite DW; Joseph M

AUTHOR Section of Emergency Medicine, Unzv
ersitp of Arizona College of Med

icine, Tucson.

AFFII,IA.`I'ION:

SOURCE: Ann Emerg Med 199Q Mar;l9(3):279-
85.

CITATIOPI PMID: 231.0067 UI: 90178771

IT3 S:

ABS'T`RACT: The xecords of all patients who pr
esented to a Level 1 trauma center d

uring atwo-pear

period for whom a prehospztal cricoth
yrotozn.y was attempted or ordered 

wexe reviewed.

Twenty patients met the study critez
ia. The average age was 37 years 

(range, 11 to 65

yearsJ. Indications foz prehospital cx
icothyrotamy were massive facial 

tzauma (eightJ,

failed oral. incubation (sevenj, and sus
pected cervical-spine injuxy (onej. 

Czicothgrotomy

was attempted in 16 patients (80%), 
with the remaining foux having the

 procedure ordered

bnt not attempted. A successful airw
ay was achieved in Y4 patients (88%

). Hozzzontal

incisions weze used in aII cases azzd
 were anatomically correct in 3.5 0£ 

16 attempts (94°/oj.

The overall immediate complication 
rate was 31%. Twa patients (12°/uj s

ustaz.ned major

complications (failuxe to obtain an ai
zway). No hemorrhagic complica

tions occurred, taut

16 of the 20 were in cardiac arrest 
in the field, Long-term complications

 were not

evaluated. All patients sustained ma
jor injuries (mean T.njury Severity 

Score, 53.7 ,except

one patient who suffered airway obs
truction from food. Three patients (Y

5°/aj survived; two

of the three suffered permanent, 
severe brain dysfunction. These prel

iminary findings

demonstrate that grehospital cxicothy
ratomy is being used chiefly in ma

ssively injured

patients who are already beyond reco
very. Tt is thus difficult to assess 

whethex the

procedure is either safe ox effective. 
There is a need foz further invest

igation to deterrriine

whether prehospital cricothyrotom
y has anp beneficial effect on out

come and, if sa, zn

what satting.(ABS'TRACT TRUNCAT
ED AT 250 WORDS

MAIN MESH Cricaid Cartilage)*surgery

HEADINGS: Emergency 1VTedical Services/*standa
rds

Laryngeal Cartilages/*surgery

*Outcome and Process Assessment 
(Health Care)

Thyroid Cartilage/*surgery

Tracheotomy/*methods

ADDITIOPIAt, Adolescence

MESH Adult

f:EP.DINGS: Aged
Airway ObstructionJsurgery
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Chiid
Facial Injuries / complications

k'emale
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Injury Severity Score

incubation, intratracheal

Male
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TITLE: Surgical cricothyraidotom.y in t
rauma patients: analysis o£its us

e by paramedics in the

eld.

AUTHORS: Jacobson LE; Gomez GA; Sobier
ay RJ; Rodrnan Gfi; Solatkin KC; M

isinski ME

AUTHOR Indzana University School of Me
dicine, Indianapolis, USA.

AF'FILTATIUIV:

SOURCE: J Tzauma 1996 Ju1;41(Ij:I5-2Q.

CITA`TTOI~I PMID: 8676411 UZ: 9629 x307

IDS:

ABSTRACT: OBJECTIVE: To analyze the i
ndicati.ans for and the success zat

e, complications, and

neurologic outcomes of suzgical
. crinothyzoidotom~ when pexfor

med in the field by

ambulance paramedics. METHODS
: The ambulance and hospital r

ecords of all trauma

patients on whom a surgical cric
othyroidotomp was attempted in

 the field by ambulance

paramedics over a 5-peax period 
were zeviewed. A telephone surv

eq o£ survivors was used

to assess long-tezm. complication
s and neurologic outcome. RES

ULTS: Surgical

cricothyroidotamy was attempte
d on 50 patients, ar 9.8°/a of thes

e requiring definitive

airway contzol. The most comm
on. indications were clen,chad teet

h., blood or vomit

obscuring visuali.zatian of the u
pper airway, severe ma~czllofacial

 injuries, and

inaccessibility because the pa
tient was trapped. Airwap establi

shment was successful in

4? patients (94%}. Major comp
lications occurred in 2 patients {4

°la), where i.nadveztent

dislodgement of the tube deveJ,o
pad, requiring replacement. No pa

tienf developed

significant subglottic stenosis.
 Nineteen patients (38%~ surviv

ed and no patient died

trecause o£ an inadequatie airwa
q. Evaluation of neurologic outc

ome revealed 12 patients

(63°/a~ with. no sigxai~cant defici
ts, 3 (16%~ with moderate disabili

ty, 2 (10%j with. severe

disability, and only 2 in a persi
stent Vegetative state. CONCLU

SIONS: Surgical

ericothyroidotorny can be perfor
med on the critically injured pati

ent in the ~e1d by

ambulance paramedics with a h
igh. success rate and a low compl

ication rate. The use of

surgical cricothyroidotorny sho
uld ~e included in aixcvay protoco

ls for we11-trained,

ambulance Advanced Life Suppo
rt paramedics.
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Pikula B; Bennrnof JL; Frass M
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.A~'FILTATION;
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CITATION PMID: T.07199~7 UI: 2C1Z82866

ZDS:

ABSTRACT: BACKGROUND: Cricothyrotoxny is t
he ultimate option. for a patient with a

 Iife-tihzeatening

aizway problem.. METHODS: The aufih
ors compared the first-time perfor

mance of'surgical

(gxoug 1j versus Sel,dinger technique
 (group 2j aricothyrotomy in cadave

rs. Intensive care

unit physicians (n = 20j performed eac
h procedure on two adult human c

adavers. Methods

were compared with regard to ease of
 use and anatomy of the neck of the

 cadaver. Times

to location of the cricothproid me
mbzane, to tracheal punctuxe, and to

 the first

ventilation weze recorded. Each parti
cipant was allowed only ane attemp

t per procedure.

A pathologist dissected the neck of 
each patient and assessed correctn

ess of position of

the tube and any injury inflicted. Sub
jective assessment of technique an

d cadaver on a

visual analog scale from 1 (easiesfi) to
 5 (worst) was conducted lip the per

former. RESULTS:

Age, height, axed wezght o#'t~.e cad
avers ware not different. Subjective a

ssessment of both

methods (2.2 in group Y vs. 2.4 in g
roup 2) and anatomy off' the cadavers 

(2.2 in group 1 vs.

2.4 in group 2) showed no statistica
lly significant difference between 

both groups.

Tracheal placement of the tube was
 achieved in 70% (n = 14j in group 1 

versus 60°/o (n

12j in group 2 ~P value not signifxca
ntl. ~`ive attempts in group 2 had to

 be aborted

because of kinking of the guide wire.
 Time intervals (meaan +/- SDI were f

rom start to

location of the cricothproid membra
ne 7 +/- 9 s (group 1j versus 8 +

/- 7s (group 2), to

tracheal puncture 46 +J- 37s (group
 1} ~rersus 3d +/- 28s (group 2), anal 

to first ventilation

1Q2 +/- 42s (group 7.j versus I00 
+/- 46s (group 2) (P value not significant

. CONCLUSIONS:

'T'he two methods showed equally
 poor pezformance,
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TITLE: ~xctra iaspiratozy woxk of brea
thing imposed by cricothprot

omq devices.

AUTHORS: Ooi R; Fawcett WJ; Soni N; 
Riley B

AUTHOR Magill Department of Anaesth
esia, Westminstax Hospital, Lo

ndon.

AFR`ILTATION:

SOURCE: Br .3 Aaaesth 1993 J'an;70(1}:
Y7-21..

CITA'~ION IDS: PMID: 84313
26 UI: 93159924

ERFLATUM IN: Sr J Anaesth 
1993 Apr;7Q(4j:494

AES'TRACT: Using a Jung model for spon
taneous ventilation, we have a

ssessed the additional wor
k of

inspiration, imposed by a vari
ety o£ cannulae ranging from t

ha 1~- and 1.4-gauge

intravascular cannulae to the 8
,0-mm i.d, aduXt tracheostosny 

tube. Work (WJ xan.ged

ba~ween 9 and 2262 mJ lit
re-1 and power (W) between Q.2 a

nd 37.7 rnW luxe-1 min; 
the

smallest values were obtaine
d wzth the 8.D-mm i..d. adult tz

acheostomy tube and the 1
2-

and 14-gauga intzavascular
 cannulae gave the largast value

s. With any given cannu
la, W

and W were infSuenced by ven
tilation (tidal volume and freq

uency) and ventilatozy wa
ve

pattern of tha analogue lung.
 The results obtained from th

e 12- and 14-gauga cannu
lae

represent what is probably an
 excessive inspiratory wortZload,

 whereas the other fou
r

devices (Portex MiniTrach, 
4.0, 6.0 and 8.0 trac2a;eostamy 

tubes] may be suitable in t
he

short term for relieving airwa
y obstruction and compatible

 with spontaneous venti
lation.
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 Davis DP; Iiamilton RS; Rosen P

AUTHOR Department of Emergency Medicine, 
University of Californza San Diego 
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AFFILIATION: Medicine, 42X03-8
676, USA.
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57-62.

CITATION IDS: PMID: 10595$79 U
I: 20061328

ABSTRACT: 'We cornpaxed awire-guided czico
thyrotamy technique vs. standard su

rgical

cricothyxotomy in terms of accurac
y in pXacernent, complications, pe

rformance time,

znczsion length, and user preferen
ce. We conducted a zandornzzed, cro

ssover controlled

trial in which Emergency Medici
ne (EMj attendings and residents pe

rfarrzzed

oricothyrotamies by both standar
d and wine-guided techniques (using 

a commercially

available kit} on human cadavers a
fter a 15-mi.n training session. Proc

edure time, incision

length, and ghysician preferenc
e were recorded. Cadavers were insp

ected for accuracy of

placement and complications. Air
way placement was accurate in 13 o

f 15 cases foz the

standard technique (86.7%), and
 14 of 15 cases for the ~rire-guided t

echnzq,ue (93.3°laj.

When comparing wixe-guided vs. s
tandard techniques, there were ttu 

differences in

cornplzcation rates or performance t
imes. 'She wire-guided technique r

esulted in a

si~nifi.cantly smaller mean incision 
length than the standard techni

que (0.53 vs. 2.53 cm,

respectively, p<d.0001.J. Overall, 14
 of 15 physicians stated that they'

 preferrafl the wire-

guided to the standard technique.
 Our data suggest fihat tb.is wire-gu

ided cricothyrotomq

teahnig,ue is as accurate and timely 
to use as the standard technique and

 is pzeferred by

our phgsician operators. In addition
, the technique xesalts in a smal

ler incision an human

cadaver models.
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A~SfiRACT: Crzcothyroidatomy zs an excelle
nt emergency procedure for aixwa

y obstruction which

cannot be reti.eved by oral ar nas
al i.ntubation. Important factozs f

ar a device for

emergency czicothyroidotom.p i
nclude selective airways, an airway

 Iuznen of suff3czent

size to pezmit suctioning ox ad
equate airflow during spontaneous

 breathing, and the

ability to assess depth and ang
le of penetration. An instrnmen.t 

that is simple to insert,

offers gzotection against overp
enetration, minimises bleeding, a

nd provides an airway

offering a variety o£ lumens is 
described. It appears to provide a

n ideal means of

accomplishing an emergency cxic
othyraidotomy for aizway obst

ruction.
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OPERATION5: Adult Treatment Prot~cals (A.I,S)

RESP~R.ATQRY EMERGENCIES

AIRWAY OBSTRUCTION

Policy: 783Q
Aate: 8/01/02

PRIOR Tt~ CONTACT

1. SECURE .AIRWAY (BLS} Fallowing BLS procedures, attempt to position and ope
n airway.

Ensure completion of at least 2 full cycles o£ FBAQ man
euvers.

Refer to Policy # 6830, Airway Obsfia.ction, Suction
 as needed.

2. SECURE .AIRWAY (ALS) Visualize airway and attempt to clear obstrriction wit
h Magill forceps.

If partial obstruction, determine appropriateness and at
tempt ETT or

MLA. If complete obstruction exists, pr•epar~e for nee
dle

czicathycotomy while also preparing patient for transpor
t.

3. ~'12ANSPORT Once complete airway obstzuction is detemvned, i
mmediate transport

must be a PRIMARY concern,

4. NEEDLE For patients with complete airway obstruction unrelieve
d by all other

CRICOTHYROT~MY / less invasive maneuvers. This is a procedure of last resort
. Once

OXYGEN completed, secure to oxygen source.

5, MONITOR Treat rhythm as appropriate.

6. IV / TO ACCESS TKO, saline lock, oz Large bore (traarz~a) as needed. Ma
y initiate adult

j IO with Base Hospital approval,
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APPENDIX 
Policy: 4S
J.~ate. 8/01/02

NEEDLE CR~CC)TH'YROTOMY

Needle cricothyrotomy is an invasive airway
 procedure of last resort. Abase hospital

order zs not necessary for this procedure. Howe
ver, careful and complete patient

assessment is necessary, Tt is to be used onty on those patients who 
meet ALL of the

fallowing cziteria:

• are unconscious and unresponsive

• are greater than 8 years old

have a complete upper airway obstruction - - n
o movement of air is passible

2. Tmsnediate transport to the closest facility is t
he primary treatment for persons with

complete airway obstruction. In no way shoul
d transport be delayed to attempt airway

maneuvers or needle cricothyrotomy.

3. Causes of complete airway obstruction inclu
de (hut aze not limited to):

3.1. Foreign body aspiration

In such cases, ensure at Least 2 full cycles of BL
S obstructed airway

(FBAO) procedures have been performed (ref
er to policy #6830,

Airway Obstruction) prior to consideration of c
ricathyrotomy,

Continue with FBAO measures while preparing 
for cricathyrotamy.

Visualization of'the ai:r~ray to determine ap
propriateness of Magill

forceps use must be done just prior to beginning
 the cricathyrotomy

procedure.

3.2 Isolated traumata the neck and/or face

Which makes placement of an ETT or MLA 
impossible (due to

deformity) or where obvious signs of subcutaneo
us air in the neck

region are present. Inability to visualize the voca
l cords for ETT

placement due to excessive blood and/or vomitus 
is NOT a reason

to perform needle cricothyratomy. Tn these ins
tances an MLA

should be placed.

3.3 Edema due to anaphylactic / ir~.flammatory respo
nse

Attempts at ETT insertion with a small diameter
 tube should be

made prior to attempting cricofhyrotomy.

3.4 rumor
This will be a truly rare circumstance, and attempt

s at small

diameter ETT placement should be made first.

4. The following conditions are contraindications 
to needle cricothyrotomy:

• inability to identify anatomical Iandmark~

•underlying anatomical abnorrrzalities

• ventilation by any other means

• valid prehospital DNR. -refer to Policy #5620,
 Do Not Resuscitate.
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APPENDIX
Policy: 45

Date: 8/01/02

NEEDLE CR~COT~YR.OT(~YIY

Placement procedure:

5,1 If no cezvical spine injury is suspecte
d, place patient in a "sniffing" posi

tion. Lf

cervical injury is suspected, maintain axi
al stabilization.

5.2 Open kit and prepare equipment by ope
ning antiseptic wipe (nat included

 in kit),

attaching catheter to syringe, and threa
ding dilatoz into airway.

5.3 identify and palpate the cricothyroi
d membrane

With your nan-dominant hand, place a fin
ger on the Adarn's apple (thy

roid

cartilage) and slide it down appz~oximatel
y 3 czn (1-1 1/4 inches).

5.4 Stabilize the area with your thumb an
d forefinger.

5.5 Prep the area with an appropriate cle
ansing agent.

5.6 Insert catheter/needle (with syringe att
ached) through the cricothyroid m

embrane

directed towards the sternum at an ap
proxirn.ate 45 °angle.

5,7 While advancing the needle and cathe
ter aspizate the syringe to confirm 

placement

by free air return.

5.8 Once airway placement is confirmed, re
move syringe and needle, leaving 

the

catheter in place.

5.9 Advazlce the gurdewire through the cat
heter and into the airway at least 2 i

nches.

5.10 Remove the catheter, leaving the guide
wire ire place.

5.11 Advance the airway/dilator assembly, gr
ey end first, over the guidewire unt

il it is

visible at the handle (white} end, Always m
aintain this proximal end of the

guidewire to prevent inadvertent doss of
 the wire into the trachea.

5.12 t3nce the grey tip of the dilator is in con
tact with the shin., make a small ve

rtical

puncture with the blade to widen the open
ing for the airway/dilator assemb

ly.

5.I3 Maintrxining the position of the gzcide
wire, advance the aizway assembly 

over the

wire and completely into the trachea, taki
ng care NOT to advance it past the

 tip of

the gatidewire in the trachea.

5.14 Remove the guidewire and dilator simulta
neously, taking care to maintain 

the

position o£the airway catheter,

5.15 Fix the airway catheter into place wit
h the tie tape,

5.16 Connect an appropriate oxygen sourc
e (BVM).

6. In addition to documentation on the P
CR of the procedure and the patient's 

response to it,

the EMT-P shall complete and submit a
 Procedure Evaluation form as per 

agency policy.



Needle Cricothyrotamy - -procedure evaluation for optional sc
ope

This form is to be completed by the paramedic attempting the
 needle cricothyrotomy procedure, signed by the rece

iving MD

and fumed into the QA manager with a copy of the PCR. It shou
ld be received by the EMS A$ency within 72 hours.

Employing Agency: CaII /Run #: Date of procedure:

Age of patient: Approx. weight: kg / lb

Type of call: FBAO anaphylaxis T/C other trauma (specify)

iumar other (specify)

TIMES: of recognition of need for procedure:

when procedure begun:

procedure completed ar attempt stopped:

Was adequate ventilation achieved? Y N

As determined by (method):

Patient retated difficulties encountered (please identzfy all problem
s and be specificlexplain each choice)

Difficult land marks due to: pt's own anatomy traumatic injury other

Excessive blood (fram initial injury) vomitus in airway Suction? Y N

Excessive bleeding from cric site

Other

Equipment {equip) equip contaminated equip fetl apartJbroke equip pieces lost

difficulties:
equip hard to manipulate resistance on insertion difficult to ventilate

difficult to maintain in place other

Name of EMT-P (print clearly)

Signature: 
Date:

........~ ..._..._......_...~ ..o... a ..~...~,
 e .._.. _.._..._.. ~....,._.. ,._.. ̂ ......~._.. ,_...~ ..~

To be completed by receiving ER MD or Trauma Surgeon:

Was airway patent on pt's arrival to ED? Y N Was airway in the correct anatamzcal location? Y N

Patient disposition: Died in ED Died in OR Admitted

Comments:

Name of physician (print clearly): 
Recvg Hosp:

Signature: 
Date:



Item 8 -- Training and competency testing



Needle Cricothyroto y Training Program
Minimum 4 hours

OVERALL COURSE OBJECTIVE

At the completion of this course, the paramedic will be able to integrate assess
ment

findings and psychomotor skills to establish an airway management algorithm, 
with

interventions ranging from simple administration of oxygen to needle cricothyr
otomy.

REVIEW OBJECTIVES

Upon review of concepts, the paramedic wi11 be able to:

1. Explain the primary objective of airway maintenance.

2. Identify commonly neglected prehospital skills related to airway main
tenance,

identify the etiology of skills loss and describe methods of maintaining skill
s.

3. Explain the anatomy and describe the functions of the upper and Iawer

airway.
4. Describe causes of upper airway obstnzction.

5. Describe the indications, contraindications, advantages, disadvantages,

complications, and technique for ventilating a patient by:

a. Mouth-ta-mouth
b. Mouth-to-nose
c. Mauth-ta-mask
d. One, two and three person bag-valve-mask

e. Flaw-restricted, oxygen-powered ventilation device

f. Above ventilation techniques far patients with stomas

6. Discuss the indications, contraindications, advantages, disadvantages,

complications, and technique for using a dual lumen airway.

7. Discuss the indications, contraindications, advantages, disadvantages and

complications, and techniques for endotracheal intubatian

f• t

At the completion of this unit, the paramedic student will be able to:

Cognitive Objectives

1. Define and explain the implications of partial airway obstruction with 
good and

poor air exchange.
Key principle: Given a patient with an airway obstt~~ction, differenti

ate

between good and poor air exchange.

2. Define complete airway obstnzction.



3. Describe causes of respiratory distress

Key principles: Discriminate the degrees of respiratory distress.

Discuss the relationship /non-relationship between obstruction

and distress.

4. Describe the appropriate progression in the use of manual airway man
euvers.

5. Describe the Sellick maneuver (cricoid pressure) an:d its uses.

6, Explain the causes o£ gastric distention as related to airway maintena
nce and

detail methods to reduce distention.

Key principles: ~/E ratios, compliance and resistance

7. Describe the continuum of complete airway obstra.ction maneuvers, from

Heimlich to use of laryngoscopy and Magill's forceps.

8. Describe the indications, contraindications, advantages, disadvantage
s,

complications, equipment and technique for performing a needle c
ricothyrotomy.

9. Compare and contrast the airway anatomy of an adult with that of a s
mall (under

9 yrs) chrld. Use this information to explain why a needle cricothyroto
my should

not be performed on a person $ yrs of age or younger.

10. Discuss the special considerations in airway management and ventilatio
n for

patients with facial injuries.

11. Compare and contrast the methods of assessment for confirming correct

placement of an airway adjunct.

12. Demonstrate an understanding of county policiesipracedures for airw
ay

maintenance including appropriate documentation.

Affective Objectives
1. Defend the need to oxygenate and ventilate a patient.

2. Defend the necessity of establishing and/or maintaining potency o
f a patient's

airway.
3. Qualify the use of needle cricothyrotomy in airway maintenance.

4, Comply with standard precautions to defend against infectious and 
communicable

diseases.
5. Defend the need for thorough and appropriate documentation of c

are.

Psychomotor Objectives

1. Perform and adapt body substance isolation (~Sl} procedures duri
ng basic

airway management, advanced airway management, and ventila
tion.

2. Perform and adapt manual airway maneuvers, including:

a. Opening the mouth

b. Head-tilt/chin-life maneuver

c. Jaw-thrust without head-tilt maneuver

d. Modified jaw-thrust maneuver

3. Perform and adapt basic complete airway obstruction i foreign b
ody removal

maneuvers, including:

a. Heimlich maneuver

b. Finger sweep

c. Chest thrusts

d. Removal with Magill forceps incorporating direct laryngoscop
y



4. Demonstrate ventilating a patient by the following techniques, ad
apting as

necessary to specific situations:

a. Mouth-ta-mouth ventzlatian

b. One, two, and three person bag-valve-mask

c. Flow-restricted, oxygen-powered ventilation device

d. Mouth-to-stoma

e. Bag-valve-mask-to-stoma ventilation

f. Automatic transport ventilator (optional)

5. Intubate the trachea by the following methods

a. Orotracheal intubation

b. Nasotracheal intubation

c. Multi-lumen airways

6. Perform needle cricothyrotomy on a variety of patient types an
d under various

conditions demonstrating adaptation of basic procedures/techn
iques to

specific situation.

7. Perform assessment to confirm effective airway managemen
t.

These are only the minimum objectives required of the approved 
training class far

needle cricothyrotomy. Agencies and departments are encoura
ged to add additional

topics and objectives based on their unique personnel and trai
ning needs.

The needle cricothyrotomy task force has created these Qbjecti
ves as the basis for

development of atrain-the-trainer program. In this way, each 
department/agencywih

be able to meet the needs of their current personnel and any 
future hires. The task

force recommends that physician involvement be included i
n the train-the-trainer

program as well as the individual department programs, a
nd anticipates the direct

involvement of ED physicians and program medical directo
rs.
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Needle Cricothyrotomy

Declarative Lecture

L Introduction to Airway Management

A. The most basic and essential Pre-hospital skill —Often taken for granted

B. Proper techniques of airway management

1. BVM seal
2. Proper positioning
3. Cantinuai reassessment

IX. Anatomy of the Airway

A. The essential funcfion of the airway

1. Warm
2. Filter
3. Humidify

B. Phazynx
1. Nasopharyn~c

a. Orientation of nasal floor is towards the ear, not the eye

b. Turbinate
i. Parallel to nasal floor

ii. Provide increased surface area for air

a. Filtration
b. Humidifyiiag
c. Warming

c. Sinuses -Fracture of certain sinus bones may cause cerebrospinal fluid (CSP)

leak.
d. Tissues extremely delicate and vascular -Improper or overly aggressive

placement of tubes or ain~ays will cause significant bleeding which may not be

controlled by direct pressure.

2. Oropharynx
a. Tongue -Most common airway obstruction

b. Palate
c. Epiglottis
d. Vallecula

i. "Pocket" formed by the base of the tongue and epiglottis

ii. Essential landmark for endotracheal intubation

C. Larynx
1. Attached to hyoid bane

a. "Horseshoe-shaped" bone between the chin and mandibular angle

b. Supports the trachea

c. Made of cartilage

2. Thyroid cartilage
a. First tracheal cartilage

b. "Shield-shaped"
i. Cartilage anterior
ii. Smooth muscle posterior

c. Lar}mgeai prominence
i. "Adam's Apgie" anterior prominence of thyroid cartilage

ii. Glottic opening directly behind

3. Glottic opaning
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a. Narrowest part of adult of adult trac~iea

b. Patency heavily dependent an muscle tone

c. Contain vocal hands
i. White bands of cartilage

ii. Produce voice

4. A.rytenoid cartilage
a. "Pyramid-like" posterior attachment of vocal bands

b. tsuportant landmark for endotrachea~ intubatian

S. Pyriform fossae - "Hollow Packets" along the lateral borders of the larynx

6. Cricoid ring
a. First tracheal ring
b. Completely cartilaginous

c. Compression occludes esophagus (Setlick maneuver)

7. Cricothyroid membrane
a. Fibrous membrane between cricoid and thyroid cartilage

b. Site for surgical and alternative airway placement

$. Associated structures
a. Thyroid gland

i. Located below cricoid cartilage

ii. Lies across trachea and up both sides

b, Carotid arteries -Branches cross and Iie closely alongside trachea

c. 3ugvlar veins -Branch across and lie dose to trachea

D. The Lower airway
1. From fourth cervical vertebrae to xiphoid process

2. From glottic opening to pulmonary capillary membrane

III. LunglRespiratory Volumes

A. Total Lung volume
2. Average adult, 6 liters
2. Not all inspired air enters alveoli

B. Tida3 volume
1. Volume of gas inhaled or e~aled during a single respiratory cycle

2. 5-7cclkg (SQOc~ normally)

C. Dead space air -Air remaining in air passageways, unavailable for gas exchan
ge (approx. 1 SOcc)

D. Residaal voltun e - Volume of air remaining in lungs at the end of maximal expirat
ion

E. Alveolar air
1. A%r reaching the alveoli for gas exchange (alveolar volume)

2. Approximately 350cc
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.li! Respiration

A. Definition —movement of air into and out of the lungs, re
moval of waste gasses and regulation of

acid base balance by exchange of gases (02, CO2) bet
ween a living organism and its environment

B. Phases
1. Inspiration

a. Stimulus to breath initiates from respiratory center

b. Diaphragm contracts - "flattens" -causing intrapulmon
ic pressure to fall slightly

below atrnospheric pressure.

c. Ribs elevate and expand

d Air is dravm into tongs Like a vacu2znz

2. Expiration -Natural elasticity — "recoil" - of the lungs 
passively expires air.

C. Oxygen content of blood

1. (?xygen is carried
a, Bound to hem oglobin (Sa02)

b. ~ Dissolved in plasma (Pa02)

2. Approximately 97% of total O2 is bound to hemoglobin

3. 02 saturation
a. Percentage of hemoglobin saturated

b. Normally greater than 9$°/a

D. Carbon dioxide content of the blood (PaCO2} —Approxim
ately 33% is bound to hemoglobin.

Y. Pathophysiotogy of Obstruction

A. Tongue -Most common airway obstruction

B. Foreign body -May cause partial or full obstruction

C. Laryngeal spasm and edema

1. Spasm
a. Spasmodic closure of vocal cords

b. Most frequently caused by trauma from over aggressive tech
nique during

intubation.

2. Edenna
a. Glottic opening becomes eactremely narrow or totally obstru

cted

b. Most frequently caused by
i. Epiglottitis (a bacterial infection of the epiglottis)

ii. Anaphyla~s (severe allergic reaction}

c. Relreved by forceful upward pull of the jaw

D. Fract~ed larynx -Fractured laryngeal tissue increase
s airway resistance by decreasing airway size

through three causes:
1. Decreasing muscle tone

2. Laryngeal edema
3. Ventilatory effort

E. Aspiration -Significantly increases mortality

1. Clbstructs airway

2. Destroys delicate bronchiolar tissue

3. Introduces pathogens

4. Decreases ability to ventilate

3
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A. Recognition of airway problems

1. Respiratory distress
a. Upper and lower airway obstruction

b. Inadequate ventilation

c. Impairment of the respiratory muscles

d. Impairment of the nervous system

i. MechanicaUtrai~ta
ii. Chemical or drugs

2. Dyspnea may be result of or result in hypoxia or increased oxygen demand

3. Recognition and treatment of dyspnea is crucial to patient survival. Expert ass
essment

and managem~t is essential because all therapies fail if airway in inadequate.

4. Visual techniques
a. Position

i. Tripod pasitianutg
ii. Orthapnea

b. Rise and fall of chest
c. Gasping
d. Color of skin
e. Flaring o£nares
f. Pursed lips
g. Retraction

i. Intercostal
ii. SuprasternaI notch
iii. Supraciavicuiar fossae
iv. Subcostal

h. Paradoxical notion

5. Auscultation techniques
a. Air movement at mouth and nose

b. Bilateral lung fields equal
c. Audible airway sounds

6. Palpation techniques
a. Air movement at mouth and nose

b. Chest watt
i. Paradoxical motion
ii. Retractions

7. Bag-valve-mask —Resistance or changing compliance with bag-valve-mask ventiIarians

$. Modified forms of respiration

a. Protective reflexes
i. Cough

a. Forceful, spastic eachalation

b. Aids in clearing bronchi and bronchioles

ii. Sneeze — clears nasopharynx

iii. Gag reflex —spastic pharyngeal and esophageal reflex from stimulus of

the Posterior pharynx

b. Sighing
i. Involuntary deep breath that increases opening of alveoli

ii. Normally sigh about once per minute

c. Hiccough —intermittent spastic closure of glottis
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9. Respiratory pattern changes

a. Cheyne-stokes
i. Gradually increasing rate anal tidal volume followed by gradual

decrease
ii. Associated with brain stem insult

b. Kussmaul's breathing
i. Deep, gasping respirations

ii. Common in diabetic coma

C. B1Qt'S 1'ESj)1TdfiC/t1

i. TzreguIar pattern, rate, and volume with intermittent periods ofapnea

ii. Increased intracr~ial press~e

d. Central ne~ogenic hyperventilation

i. Deep rapid respirations similar to KussmauJ's

ii. Increased iniracraniai pressure

e. Agonal
i. Slow, shallow, irregular respirations

ii. Resulting from brain anoxia

10. Inadequate venfilatian occurs when body cannot compensate for increased 02 demand a
r

maintain 02/CO2 balances and may cause:

a. Infect7on
b. Tra~a
c. Brainstem insult
d. Noxious or hypoxic atmosphere

e. Renal failure
f. Gastric Distention

g. Recognized by resistance to bag-valvesmask ventilation

h. Reassess: head position —volume, pressure, rate

i. Prepare for possible regurgitation

B. Specific respiratory changes
a. Change in Respiratory rate

b. Change in Respiratory effort

c. Change in Respiratory volume

i'IZ Supplemental oxygen therapy

A. Delivery devices
B, Nasal cannufa with optimal delivery: 40% at 6Umin

C. Simple face mask
1. Indications
2. Delivery ofmaderate to high 02 concentrations

3. Range — 40-60% at I OL/min
a. Disadvantages
b. Delivery of volumes beyond I OLlmin does not enhance 02 concentrations

c. Delivery of volumes below 8L/min does not provide adequate oxygenafion

4. Non-re-breather mask —Range: 80-95+~/a at 15L/rnin

5
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i~III. Airway vbstructians

A. Causes
1. Tongue
2. Foreign body

3. Laryngeal spasm
4. Laryngeal edema

5. Trauma
6. Aspiration

B. Classifications/Assessments

1. Complete obstruction —emphasis signs and symptoms

2. Partial obstruction —emphasis signs and symptoms

a. With good air exchange

b. With poor air exchange

C. Management
1. Heunlich maneuver
2. Finger sweep =adult vs. child

3. Chest thrusts
4. Suctioning
5. Direct laryngoscapy far the removal of foreign body when patient is 

unconscious, BLS

methods fail; and you are unable to ventilate and

i. Insert .Laryngoscope blade into patient's mouth

ii. If foreign body is visualized, carefully and deliberately remove for
eign

body with magill forceps

6. Intubation
7. MLA
8. t~.irway management special considerations for patients with facial in

juries

a. Facial injuries suggest the possibility of cervical spine injury

i. In-line stabilisation
ii. Trauma technique endotracheal intubatian

b. Foreign body /blood in aropharynx —suction airway

9. Needle Cricothyrotomy

D. Needle Cricothyrotomy —access to the airway through the Cricathyroid mem
brane

1. Indicarions
a. Inability to ventilate the patient by any other mear~ s

b. Total upper airway obstruction

c. Massive facial or neck trauma

d. Edama
i. Anaphylactic
ii. Inflammatory response

e. Tumor

2. Contraindications
a. Ability to ventilation by any other means

b. Inability to idenrify anatomical landmarks

c. Underlying anatomical abnormalities

ti. $years and ~mder

e. Valid pre-hospital DNR.

3. Equipment
a. Melker Kit
b. Bag-valve-mask

4. Complications
a. Incorrect placement

b. Thyroid gland damage

c. Severe bleeding
d. Subcutaneous emphysema

e. Laryngeal nerve damage
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5. Placement procedure
a. If no cervical spine injiuy is suspected, place patient in a "sniffin

g" position. If

cervical injury is suspected, maintain a~cial stabilization.

b. Setup equipment
i. 18g catheter/supplied in ldt

ii. Guide wSre
iii. Scalpel
iv. Dilator
v. Airway catheter

a. Advance the handled dilator, tapered end firsk, into the

connector end of the airway catheter tmtil the handle stops

against the connector.

b. Use of lubrication on the surface of tl~e dilator may enha
nce fit

and placement of the emergency airway catheter.

vi. Bag-valve-mask

c. Identify the cricothyroid membrane befween the cricoid and th
yroid cartilages.

d. With the 6cc syringe attached to the 18 gauge catheter intraiuc
er needle,

advance it through the cricoid membrane into fine airway at a 4
5 degree angle to

the frontal plane in the midiine in a caudad direction. When adva
ncing the

needle forward, verification of entrance into the airway can be co
nfirmed by

aspiration on the syringe resulting in free air return..

e. Remove the syringe and needle, leaving the catheter in place. 
Advance the soft,

flexible end of the wire guide through the catheter and into the ai
rway several

cez~t~neters.
f. Remove the catheter, leaving wire guide in place.

g. Advance the emergency airway access assembly over the garde w
ire until the

i proximal stiff end of the guide wire is completely through and vis
ible at the

handle end of the dilator. Note: It is important to always visua
lize the proximal

end of the guide wire dewing airway insertion procedure to preven
t its

inadvertent loss into the trachea.

h. Maintaining the guide wire position, advance the emergency airway
 access

assembly over the garde wire with reciprocating motion, i.mtil it reac
hes the skin.

Make a vertical incision using the #25 short handle scalpel blade. Ad
vance the

assemb{y completelyvntothetrachea, taking care not to advance 
the tip of the

dilator beyond the tip of the guide wire within the trachea.

i. Remove the guide wire and dilator simultaneously

j. Fix the emergency airway catheter in place with the cloth tracheastomy
 tape

strip in a standard fashion.

k. Connect the emergency airway catheter to the bag-valve mask.

Ix Review Policy and Procedure

F
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Needle Crierathyrotomy

s~t~

I. Manual Maneuvers

A. Head-tiitichin-lift maneuver

L Technique
a. Tilt head back
b. Lift chin forward
c. Open mouth

2. Indicated for unresponsive patients who do not have mechanism £or c
-spine injury

3. Contraindications
a Awake patients
b. Possible o-spine injury

4. Advantages
a. No equipment required

b. Simple
c. Safe
d. Non-invasive

5. Disadvantages
a. Head tilt hazardous to o-spine injured patients

b. Does not protect from aspiration

B. Saw-thrust without head-tilt maneuver

1. Technique
a. Head is maintained neutral

b. Jaw is displaced forward

c. Lift by grasping under shin and behind teeth

d. Mouth opened

2. Indicated for patients who are

a. Unresponsive
b. Unable to protect their own airway

c. May have c-spine injury

3. Advantages
a. May be used in c-spine injury

b. May be performed with cervical collar in place

C. Malified jaw-thrust maneuver

1. Technique
a. Head maintained neutral

b. Saw is displaced forward at mandibular angle

2. Indications
a. Unresponsive
b. Cervical sgi~~e injur,~
y. ~Ll(1~14 I+.V gl V`VVt VVfll tLl4 

~(4~

d. Resistance to opening mouth

3. Advantages
a. May be used in o-spine injury

b. May be performed with cervical collar in place
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IL ,SUC~LOlitlig

A. Suctioning the upper airway

1. Mortality increases significantly if aspiration occurs

2. Pre-oxygenate if possible

3. Hyper-oxygenate after suctioning

B. Trachea-bronchiaisucrianing

l . Use sterile techzvque, if possible

2. Pre-o~cygenation essential

3. Do not exceed 15 seconds

4. Ventilate and oxygenate

.II.t. Ventilation

A. Mouth-to-Mouth
Z. Indicated for apnea where other ventilation devices are not available.

2. Contraindicated when communicable disease risk is present.

B. Mouth-to-nose
1. Indicated for apnea. from any mechanism

2. Biggest disadvantage from direct bloaUbody fluid contact

C. Mouth-to-Mask
Z. Indicated for apnea from any mechanism

2. Advantages
a. Physical barrier between rescuer and patient blood/body fluids

b. One-way valve to prevent blood/body fluid splash to rescuer

D. One Berson bag-valve-mask
i. Fixed. volume self inflating bag can deliver adequate tidal volumes and 

02 enrichment

2. Complications
a. Inadequate tidal volume delivery with

i. Poor technique
ii. Poor mask seal

iii. Gastric distention

b. Observe for
i. Gastric distention
ii. Changes in compliance of bag with ventilation

iii. Improvement or deterioration of ventilation status

E. Two person bag-valve-mask ventilation method

t. Indicated whenever bag-valve-mask ventilation is necessary.

2. Method for ttse
a. First rescuer maintains mask seal by appropriate methai

b. Second rescuer squeezes bag

F. Three person bag-valve-mask ventilations

1. Indicated whenever bag-valve-mask ventilation is necessary.

2. Method of use
a. First rescuer maintains mask seal by appzopriate method

b. Second rescuer holds mask in place

c. Third rescuer squeezes bag and monitors compliance
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G. Flow-restricted, oxygen-powered ventilation devices

1. The valve opening pressure at the cardiac sphincter is approx 3Qcx HZU

2. Ttzese devices operate at oq' below 30cm H2O to prevent gastric distent
ion

3. Indicated for delivery of high valume/high concentration Q2 (ILJsec)

4. Contraindicated in smatI children

5. Advantages
a. Self administered

b. I?elivers high volutme/high concentration 02

a 02 delivered in response to zespiratory effort (no 42 wasting)

d. 02 volume delivery is regulated by inspiratory effort minimizing o
ver-inflation

risk
e. D2 volume delivery is also restricted to less that 30cm H2O

6. Disadvantage -Cannot monitor lung compliance

7. Complications
a. Gastric distention

b. Barotrauiiza

8. Method
a. Mask is held manually in place

b. Negative pressure upon inspiration triggers 02 delivery or medic trigge
rs release

button
c. Pati~t is monitored for adequate tidal volume and oxygenation

H. Cricoid pressure — Sellick's maneuver

1. Pressure an cricoid ring

2. Occludes esophagus

3. Facilitates intubation by moving the larynx pasteriorily

4. Help to prevent passive emesis

5. Can help mini~mnize gastric distec~tion during bag-valve-mask ventilation

6. Indications
a Vomiting is imminent or occurring

b. Patient cannot protect own aixway

7. Contraindicated with caution in cervical spine injury

8. Advantages
a. Noninvasive
b. Protects from aspirations as long as pressure is maintained

9. Disadvantages
a. May have extreme emesis if pressure is removed

b. Second rescuer required for bag-valve-mask

c. May further compromise injured cervical spine

1 Q. Complications
a. Laryngeal trauma with excessive force

b. Esophageal rupture from unrelieved high gastric presses

c. Excessive pressure may obstruct the trachea in small children

11. Method.
a. Locate the anterior aspect of the cricoid ring

b. Apply i.~, g~~ ~ri~ ~rzss•~rz

c. Maintain pressure until the airway is secured with an endotracheal tube

10
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IV. Nasal Airway

A. Soft rubber with beveled tip

1. Distal rip rests in hypo pharynx

2. For adults, length meas►u~ed from nostril to earlobe

3. Diameter roughly equal to patient's tittle finer

B. Indications
1. Unconscious patients

2. Altered response patients with suppressed gag reflex

C. Contraundicated in presence of facial fracttu~e of skull fracti.r
re

D. Advantages
1. Can be suc#ioned through

2. Can be tolerated by awake patients

3. Can be safely placed "blindly"

4. Does not require mouth to be open

E. Disadvantages
1. Poor technique may result in severe epistaxix and may be ex

tremely difficult to control

2. Does not protect from aspiration

P. Placement
1. Determine correct length and diameter

2. Lubricate nasal airway

3. With bevel towards septum, insert gently along the nasal floor 
parallel to the mouth

4. Do not force
5. Measurement from corner of the mouth to the jaw angle rather 

than tip of the ear

6. Too long airway causes airway obstruction

Y. Oral Airway

A. Indications
1. Unconscious patients

2. Absent gag reflex

B. Contraindicated in conscious patients

C. Advantage -Prevents blockage of glottis by tongue

D. Disadvantage
1. Does not prevent aspiration

2. Unexpected gag may produce vomiting

E. Complication - Pharyngeal or dental trauma with poor techniqu
e

F. Placement
1. Place with distal tip toward glottis using tongue depressor as ad

junct

2. Alternate method —place airway with distal tip toward palate and r
otate into place

Tel: Endotracheal tube

A. Indications
1. Present ar impending respiratory failure

2. Apnea
3. Failure to protect own a'u~way

B. Advantages
1. Provides a secure airway

2. T'rotects against aspiration

3. Route for medication

1~



03-11-02

C. Complications
1. Bleeding

2. Laryngeal swelling

3. Laryngaspasm

4. Vocal cord damage

5. Mucosal necrosis

6. Barotravma

D. Oral-tracheal incubation by direct laryngoscopy

1. Directly visualizing the passage of an ET tube into the tracheal

2. Complications
a. I?ental trauma
b. Laryngeal trauma

c. Misplacement
i. Right mainstream

ii. Esophagea l

VIX. Nastratracheal incubation

A. Passage of ET tube through nasopharynx into trachea

B. Indicated in breathing patients with gag reflex, requiring intubatian

G. Contraindications
1. Caution with facial trauma

2. Caution with deviated septum

D, Advantages
1. Does not require sniffing position

2. Patient cannot bite tube

E. Disadvantage -Can only be performed on breathing patients

VIIL Multi-Lumen Airway - Combitube

A. Pharyngeal and endotracheal tube molded into a single unit

B. Alternate airway control when conventional intubation measures are unsuc
cessful or unavailable

C. Contraindications
1. Under 16 years of age or under 5.0 ft.

2. Esophageal trauma or disease

3. Caustic ingestion

.171.7 NeedCe ~'ricothyrotomy

A. Indications
1. Total upper airway obstruction

2. Massive facial or neck trauma

3. Edema
a. Anaphylactic

b. Inflammatory response

4. Inability to incubate or ventilate the patient by any other means

5. Tuznar

72
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B. Contraindications
I . Inability to identify anatomical landmarks

2. Underlying anatomical abnormalities

3. Ventilation by any other means

4. 8 years and undue'

5. Valid pre-hospital DNR

C. Equipment Assembly
1. Melkor Kit
2. 18 g cathet~isupplied in kit

3. Guide wire
4. Scalpel
5. Dilator
6. Airway catheter

7. Bag-valve-mask

D. Complications
1. Incorrectptacecnent

2. Thyroid gland damage

3. Severe bleeding
4. Subcutaneous emphysema

5. Laryngeal nerve damage

E. Placement procedure
1. If na cervical spine injury is suspected, place patient in a "snzf

fing" position. If

cervical inj~y is suspected, maintain axial stabilization

2. Assemble equipment
a. Advance the kandted dilator, tapered. end first, into the connect

or end of

the airway catheter ~mtil the handle stops against the connec
tor

b, Use of lubrication on the surface of the dilates may enha
nce fit and

placement of the emergency airway catheter

c. Identify the cricothyroid membrane between the cricoid and th
yroid

cartilages
d. With the 6cc syringe attached to the 18 gauge catheter intro

ducer

needle, advance it through the cricoid membrane into the airway 
at a 45

degree angle to the frontal plane in the midline in a caudad dir
ection.

When advancing the needle forward, verification of entranc
e into the

airway can be confumed by aspiration on the syringe resulting 
in free

air rettun.
e. FZemove the syringe and needle, leaving the catheter in place. 

Advance

the soft, flexible end of the wire guide throug,Fi the catheter and in
to the

airway several centimeters

f. Remove the catheter, leaving wire guide in place

g. Advance the emergency airway access assembly over the guid
e wire

until the proximal stiff end of the guide wire is completely thr
ough and

visible at the handle end of the dilator. Note: It is important to alw
ays

visualize the proximal end of the guide wi; e dc~i~g airway i
nserticx:

~i~ ocet'iure to prev~~~t its u-~auve went lass i;~ta ;t;e ~:,h u

h. Maintaining the guide wire position, advance the emergency ai
rway

access assembly over the guide wire with reciprocating motion
, until it

reaches the skin. Make a vertical incision using the # I S short 
handle

scaigel blade. Advance the asserrzbly completely into the tr
achea. Care

should be taken not to advance the tip of the dilator beyond the
 tip of

the guide wire within the trachea.

i. Remove the guide wire and dilator simultaneously

j. Fix the emergency airway catheter in place with the cloth tracheo
stamy

tape strip in a standard fashion

k. Connect the emergency airway catheter to the ambu-bag

1. Ventilate and assess for adequate oxygenation

13
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~ Nasal C~izentation trnvar e ear

•Turbinate
— Parattet to nasal jloar

— Provides increased surface m'ea for a:.

• Filtration
• Hy+~drfication
. 6Parnring

• Sinuses — Fracture of certain sinus bUrtes

mcry cause CSF leaks

•Tissue is extremely delicate and fragile

s Tongue —Most •

common airway

obstruction

• Palare

• Epigfottis

— t"farmed by the

base o ngue and

the epiglo

important r

• "Horse-shaped" bone

between the chin and
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— attached to the
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supports the Trachea
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• Arytenoid Cartilage

~ Pyriform Fassae

• Cricoid Ring

• Cricothyraidlvfembrarre

r Miscellaneous TF

G(and Carotzd

Arteries,lugular

Yeins

Resp

-1Lfovement of air in

and au~ of the lungs.

-Removal o~'warte

gases between a living

organism and its

environment.

Processes

• Uxygen is carried by the he la

(S'a02) and dissolved in plasm

• 97°/a of Iota! inspired Oxv~; en is b

the Hernogfo6in.

• Sa0? -Oxygen Saturation

• Pa02 -Carbon Dioxide bound to

hemoglobin

Z1
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gnitian of'Respiratory

~D~culties"

Absolutely l to

Patient Su



End Result -Inadequate Ventilation!
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Inadequate Ve~ilation Causes

•Infection

• Trauma—Facial injuries always

Cervical Spine injury.

• $rainstem Insult

• Noxious or Hypazic.4imosphere

t Renat Failure

• Gastric Dislention -Must recognize in die

resistance to bag-valve ventilation

Supplemental ~~en Therapy

• Nasal carirruta — 40~ ar

• Simple Face Mask: — 40-60% at 'ter:

— Note:
. D¢lrvery at more than lOLMin does not enh

02 toncentraBons

. Delivery below 8LtMin does ttot provide adequ

caygenation

• Non-Rebreather ~irlask — &Q-95% at Fifteen

L/Min



Marurgeme~r.the Obstructed
Airway

• Basic FBAO Maneuvers

• Direct Larvngoscapy

• Intubation

• MIA

• Needte Cricothyrotomv

Cricothyrotoir3~ - Indicatrans

o Inability to Ventilate by Any Means

— Tota! Upper Airway Obstruction

— Massive Facial or Neck Trauma

— Physiologic Edema

— Tumor



Contra-.ications

. Ability To Yenlilate By Any Means

*Inability To Idenh; fy Anatomical rJ~

• UnrlerlyingAnutomicalAbnormalitie

• Effective Yentitarian By,4rry OtlzerM'ea

• 8 years otd and under

• Uatid Pre-Hospital DNR .. .

• Incorrect Placement

• Severe Bleeding

• Subcrttaneaus Emphysema

• I,aryngeat Nerve Damage

• 1'hyrord Gland Damage

Placem Procedure

. Cansider.4ziat Stabilizah

• Sni~ng position

e Assemble Equipment

— Melker Kit

— Bag L'alve Mask
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REMS ,t't~~cv #4S

~~~~ ofr.~sx~c~xr
— ConsiderCayses of Comptete QbstrucHor,

— Consi~erCantratndlca6orsstoProcedLre

• Must Meet AI.L of the Foltawing

— Patient is Uncansciaus and Unresponsive

— Eight'PearsOldAnd Under

— Experiencing a COhfPI.~TEAirway Obshvctton

Where NO AirMwement is Possible
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.BEMs Poli~.~#45 Cont.

• Immediate Transport to the C t Facility

• NO DELAY in Transport to Perfa

Procedure

• Document On Boot PCR and With

Procedures Evaluation
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